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Abstract. The present paper is intended to be an attempt to systematize, though not 
exhaustive, the main approaches in the research of volatile oils. The analytical investigations of our 
researchers group in this area are carried out in the Food Quality and Safety Testing Laboratory 
(LICSA) from University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, as a 
continuation of our previous studies of volatile oils.  
 




 The research in the volatile oils field is very useful and very legitimate, from the point 
of view of content and composition, taking into account their therapeutic properties 
(respiratory analeptic, antifungal, antibacterial, digestive, tonic, astringent, diuretic, etc), 
rosemary essential oil and hop essential oil were used since ancient times in traditional 
medicine (Piccaglia, R. et. al, 2003; Pintore, G. et al. 2002; Schelz, Z. et al. 2006). The 
therapeutic or other properties of essential oils are strongly correlated with their qualitative 
and quantitative composition (Manou, I. and Barel, A. O., 1993). 
 The chemical composition of essential oils is determined by the genotype of the plant 
(Kovacevic, M. et al, 2002; Muste, S., M. Tofana, 2002b). It is known that plant material used 
for the extraction of essential oils is very variable. Commonly grown plants are often studied 
to investigate whether different chemotypes within a species do exist which may possess 
interesting new oil compositions.  
The chemical composition of dried herbs essential oil depends on a number of 
parameters, such as the environmental (Buben, I. et al, 1992; Salontai. Al. et al, 1993; Tofana, 
M. et al, 1990; Muste, S., M. Tofana, 2002a), and technological conditions the harvesting 
period (Dobos, J. et al. 1992; Hornok, L. et al, 1992; Piccaglia, R. et al, 1992), the herbs 
drying process (Alkire, B.H, and Simon, J.E., 1992; Deans, S. G and Svoboda, K. P., 1992; 
Tofana, M., et al, 2005) and  the storage conditions (Tofana, M. et al, 2002a) until the 
essential oil extraction. 
 The extractions method (Boutekedjiret, C. et al, 2003; Tofana, M. et al, 1988; Tofana, 
M. 2002b; Tofana, M. 2006b) of the essential oil and the analysis conditions affect the results 
on the volatile oils qualitative and quantitative analysis (Eyres, G. et al., 2007). 
Essential oils can be adulterated (Socaci, S. 2009b; Tofana, M. et al, 2006a) by 
addition of synthetic compounds related to the composition of the oil or of natural compounds 
or oil fractions from other, cheaper, essential oils, to reduce the cost of this essential oil. 
 Our researches in the area of volatile oils have been stopped many times as the time 
passed, by the characterization of the volatile oils that are extracted from the different parts of 
the plant, so that we managed to emphasize the differences between the different varieties of 
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hope cultivated in Romania (Tofană M. et al, 2002b; Tofană M. et al, 2006a) the screening of 
the volatile oil extracted from mint of various origins (Tofană, M. et.al, 2002c), the 
composition of the volatile oil extracted from Echinacea (Vârban, D. et al, 2002) and the 
optimization of some modern methods of analysis for the volatile oil extracted from rosemary 
and hop. (Socaci, S. et al., 2008a; Socaci, S. et al, 2008b; Socaci S. et al, 2008c; Socaci S. et 
al, 2009a; Socaci, S. et al, 2009c; Tofana, M. et al, 2009). 
 The volatile oil from some Romanian hops varieties was characterized regarding the 
composition of volatile oil (Tofana, M. et al, 2001a; Tofana, M. et al, 2003). The dynamics of 
the volatile oil accumulation is depending on the variety of the hop cones (Tofana, M. et al, 
1988; Tofana, M. et al, 2002b; Tofana, M. et al 2006b). The composition of the volatile oil of 
the two varieties of hops is depending on the size of the cone, the date of harvest and the 
storage (Tofana, M. et al, 2001a; Tofana, M. et al, 2001b; Tofana, M. et al, 2003). The 
evolution of some important components of the volatile oil (oxygenated terpenoids and esters) 
is very different at the moment of harvest and throughout the storage process (Tofana, M. et 
al, 2002a). 
 Another objective by our research group was to determine the gas-chromatographic 
composition of some essential oils and to distinguish the most relevant compounds in order to 
use them as markers in the authentication of plant variety or the purity of commercial 
essential oils (Socaci, S. et al, 2009a; Socaci, S. et al, 2009b). 
 
Old Principles - in the volatile oils approach 
 
The researches on the volatile oils area or “essential oils” are, how it are also called, 
can be done from many perspectives, having as major dominant compound, the approach of 
some well known principles that we may call “Old Principles” and by using some methods 
more and more sophisticated, that we may call “New Methods”. 
What we call nowadays “Old Principles”, they actually are fundamental principles 
related with biogenesis and bio-accumulation of volatile oils, which stay relatively constant 
and independent from the scientific program, because they are strongly attached to the plant 
genome. These fundamental principles consist on some factors, so called “intrinsic” that 
delimit the volatile oils, biogenesis and bio-accumulation pathways and it establishes the role 
it plays in plant and within the plant interaction with the environment. 
These “Old Principles” are strongly influenced in a low or high way, by some 
“extrinsic” factors, like the pedo-climatical and technological conditions, from one way and 
the diseases and pests on the other way. In Fig. 1 is presented the schematic interaction 
between the two major research approaches from the area of volatile oils: “Old Principles” 
and “New Methods”. 
From our research point of view, based on the scientific results from the genetic 
determinism area, concerning the volatile oils biogenesis and bio-accumulation, in the 
aromatic and medical plants, and also from the inter-dependence, or the influences given by 
the pedological, technological, biological and pets factors, we can conclude that these 
principles, by cutting “Old”, are the expression of some coded in formations whose 







Fig. 1. Reprezentarea schematizata a interactiunilor dintre doua abordari ale cercetarilor din domeniul 
uleiurilor volatile: “Old Principles” and “New Methods” 
 
New Methods - in the volatile oils approach 
 
The worlds “New Methods” are not wanted to draw any attract on some new un-
apparently new methods, but rather to emphasize the obvious conflict between the relative 
“inertly” of the progress that is manifested when the principles that rule the biosynthesis and 
bio-accumulation compared with the rapidity with which new and modern methods of 
research appear, and what we may call the seen expression of the genotype, namely 
chenotype. By chenotype we may understand, if we relate it to the volatile oils, theirs 
composition as a macroscopic image on the invisible and developed way of action for the 
genotype. 
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How it also can be seen in Fig. 1, the connection between the “old principles” and the 
“new principles” is done by genotype interaction. This way, what we try to achieve by using 
the devices offered by the “New Methods”, is the continue discovery of the genotype secret 
closeness, that although bring originalities in the research area, although it remain faithful to 
the “Old Principles”, that have a universal value. 
 
The volatile oils sistematize researches   
 
The study of the volatile oils, or “essential oils”, can be approach from several 
perspectives and can be systematized in three major research categories, depending on its 
purpose, as follows: 
 The quantitative approach of volatile oils, which, depending on dominant 
influences, would include: 
- essential oils biogenesis and bioaccumulation in aromatic and medicinal plants; 
- studies regarding the improvement of aromatic and medicinal plants potential of 
volatile oils production; 
- the influence of pedological, climatic and technological factors (e.g. soil type, 
climate, fertilizers, harvest period) on the accumulation and composition of 
essential oils in plants; 
- the influence of diseases and pest on the decrease of volatile oil yield potential; 
 The qualitative – compositional approach of volatile oils, which, depending on 
dominant influences, would include: 
- the influence of drying and storage conditions of plants on the essential oil 
quantity and composition; 
- different essential oil extraction techniques and their influence on essential oil 
composition; 
- qualitative and quantitative analytical approaches on essential oil composition; 
 The aim and the purposefulness of essential oil yield from three perspectives: 
plant, environment and consumer – human being: 
- the role of  essential oils in and for the plant; 
- researches regarding the toxicity of essential oils; 
- researches regarding the contamination of volatile oils with chemicals used for 
plant diseases treatment; 
- classical and modern uses of volatile oils; 
- analytical approaches in volatile oils authentication; 
Research approaches of volatile oil depend on the protagonists involved in achieving 
the purpose or the final goal, could be systematized in three large, possible approaches, as 
follows: 
• From the farmer’s point of view 
• From the industrial processing  point of view   
• From the consumer’s point of view   
 
The first approach implies, at its turn, at least three major aspects: 
• To obtain a superior material, genetically speaking; 
• To know the best harvesting moment, corroborated with a maximum result of 
components; 
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• To maintain the resulted germoplasma in the cultivation process, at the best 
parameters. 
The second approach, presupposes the assertion of some problems related to: 
• The determination of the quality of the volatile oil and its composition 
• The identification of some criteria that should allow us to differentiate the varieties 
and implicitly the possibility of sorting them, so called “Markers”; 
• The determination of the transformations that take place in the aromatic and medicinal 
plant after harvesting. 
The third approach, refer to the consumer expectation: 
• The recommendation for use: therapeutic property and medicinal purpose, culinary or 
aromatherapy  characteristics of the volatile oils or its components; 
• The possible toxicity or safety of the volatile oils; 




The existing knowledge of interrelations between the factors involved in biogenesis, 
accumulation or other issues, as were systematized above, will determine the research of 
volatile oils to depend on correlation and correct interpretation of results and, on the other 
hand by their ability to generalize. 
We don’t claim to be exhausted with this subject, involving different aspects; this 
approach is intended to support those who start a research in the volatile oils in order to 
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